In this paper we study some properties of vector measures with values in various topological vector spaces. As a matter of fact, we give a necessary condition implying the Pettis integrability of a function f: S -* E, where S is a set and E a locally convex space.
If ju is an £-valued vector measure on Q and P a seminorm on E, we shall define the P-semivariation P(/i) by P([i.){A) = sup{P(Ej_ 1 a ; /t(^))}, A & Q, where the supremum is taken over all disjoint sets A v ..., A n from Q with A = A 1 U • • • L)A n and all scalars a x ,...,a n with |a,| < 1 (/ = 1,2,..., n). We say that the function / : S -> £ is weakly X-summable with respect to measure A: Q -» [0, oo) if /^ | JC'/| JX < oo for all JC' e £ ' , .4 in Q.f is called X-summable or Pettis integrable if it is weakly X-summable for every A in Q and there exist an element f A fdX, of E, such that fd\= I x'fdX, (x' G £'). A locally convex space E has the Bessaga-Peiczyhski property (shortly (B-P)-property), if for every sequence (x n ) from £ with Y.™ =1 \x'(x n )\ < oo for all x' G £ ' , there exists x e £ such that x = £"_!*", where the series converges unconditionally.
Finally, a sequence {x n } in £ is a Schauder basis if every x G £ has a unique representation in the form x = Y% -X a n x n , where {a n } is a sequence of scalars. For each n e N the «th coefficient functional /" on £ is defined by f n (x) = a n , for all x G £ and so u.
I. On Pettis integral
The purpose of this section is to extend a result of ( [13] , Theorem 1) to the case of vector measures which take values in a locally convex space £ . This is given in 4. Theorem below. (i) // /5 a weak* sequentially dense subset of E,
fdX {for all A e 2 and for all x' e ^) .
Then f is Pettis X-integrable and v(A) = (P)f fdX
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PROOF. Assumption (iii) implies x'p <sc X, for every x' e H. Since H is a weak* sequentially dense subset of E', we have that x'v «: X, for every x' G E'. Hence, x'v is a-additive for every x' G E' and thus v is a-additive by the Orlicz-Pettis theorem. Since 2 is a a-algebra v is also a ^-bounded vector measure and from 1. Lemma we have that v «: X. 3. Lemma now implies that H is weak* sequentially closed and so H = E'. Hence we have that x'v (A) = f x'fdX, for every x' e E', J A which proves the assertion.
II. The Pettis property
If Q is a Boolean algebra and X is a Banach space, we shall say that the pair (Q, X) has the Pettis property if every weakly countably additive set function ju: Q -* X is a-additive. It is proved by [7] that a pair (Q, X) has the Pettis property, for every algebra Q, if and only if X 2 c 0 . A generalization of this is 5. Theorem below for the case of a sequentially complete topological vector space.
THEOREM. Let Q be an algebra of sets and let E be a q sequentially complete topological vector space. Then the following propositions are equivalent: (i) (Q, E) has the Pettis property, (ii) E has the (B-P)-property.
PROOF, (i) => (i). We suppose that E does not have the (B-P)-property. Then, there exists a sequence (x n ) on E such that Y.™=i\x'(x n )\ < oo, for every x' G E' and the series T.^lx n does not converge. From ( [14] , Theorem 4) now we have that c 0 is isomorphic to a subspace of E. But there exists a vector set function /x: Q -> c 0 which is weakly a-additive but not a-additive ( [11] , example 7).
(ii) =» (i). Let /x: Q -* E be weakly a-additive and (A n ) a disjoint sequence of sets in Q with U^A n e Q. Then x X U^L^J = L™ =1 x'ii(A n ) (the series converges unconditionally) for all x' G E'. Hence Y.™=i\x'n(A n )\ < oo. Since E has the (B-P)-property, the series E"_ 1 ju(^4 n ) converges unconditionally and so, for x' e £', we have x' (Z™_ lt 
and However, in the case of locally convex space with a Schauder basis, the a-additivity of the measure, with respect to the topology, is equivalent to the a-additivity of the real measures n n -f n °n, where the /" are the functionals associated to the basis. As a matter of fact, one obtains 6. PROPOSITION ([8] , PROPOSITION 2) . Let E be a locally convex space with a Schauder basis (x n , /") and ju: Q -> E a vector measure. Then the following are equivalent:
(i) fi is a a-additive, (ii) ju n is a-additive, (n e N).
III. An approximation theorem for vector measures
Let E be a Frechet space, <2r a fundamental system of neighbourhoods of zero in E (consisting of closed and absolutely convex sets) and (P v We define the measure X f (S) = f s fdX, for all f^L\S,X,E),
It is a measure of bounded variation and satisfies ( [3] , page 372) [6] On vector measures 229 PROOF. By Stone's theorem ( [5] , Theorem 1) there exists a totally disconnected compact Hausdorff space K, for which the algebra Q of all open-closed subsets of K is isomorphic to the algebra Q. Let </ > be the above isomorphism. We define /i: Q -* E by n(4>(A)):= n(A) and X: Q -» [0, +oo) by %(4>(A)):= X(A). X is regular ([1], Theorem 2); therefore, X is a-additive ( [6] , Theorem 13, page 138), Hahn's extension theorem now implies that exists a unique extension of X (denoted also by X) to the a-algebra 2 0 generated by Q. We consider the standard metric on 2 0 , d(E v E 2 ) = X(EAE 2 ) and we denote the resulting metric space by 2 0 (A). Recall that Q is then a dense subset of 2 0 (X) ( [10] , [13] , Theorem D). Therefore, the function £: Q -* 2 0 (X) -» E is continuous (since H «: X implies fl « X) and it has an extension, denoted also by ft, /i: 2 0 (X) -» E. 
P[kMA)J\(A)]0d
> 0, for all y4 e g and u e ^.
